
 

TECHNICAL MEMORANDUM  (FINAL) 
 

 
April 28, 2009 
 
Memo to: Andy Appleby, Washington Department of Fish and Wildlife  
From:  Tom Wegge, TCW Economics 
 
RE:  Economic Analysis of WDFW’s Hatchery 2020 Plans  
_________________________________________________________________________________ 

 

The Hatchery Scientific Review group (HSRG) retained TCW Economics to conduct an 
economic assessment of the State’s Draft Hatchery Action Implementation Plans (Hatchery 
2020 Plans).  This memorandum summarizes the final results of the economic assessment, and 
describes the methods, including data sources, used to conduct the assessment.   
 
Accompanying this memorandum is an excel workbook that includes the data used to analyze 
WDFW’s 120 salmon and steelhead hatchery programs, and the economic impact estimates for 
each program.     
 
Results 
 
As described in more detail below, the analysis of economic impacts focuses on measuring the 
expected effects of each program on generating local personal income from affected 
commercial and sport fisheries in different economic regions of the state.  The estimates are 
considered minimum contributions due to the methods used to estimate freshwater sport catch, 
including lower than optimum levels of sampling in some marine commercial fisheries.   
 
State-operated hatcheries for salmon and steelhead evaluated in this analysis are located in 
watersheds in the Puget Sound region, Coastal region, and Lower Columbia River region.  The 
commercial and sport fisheries where hatchery-produced salmon and steelhead are harvested 
also occur in these three regions, as well as in more distant fisheries located outside of state 
waters (e.g., southeast Alaska, British Columbia, and Oregon coast).  For this analysis, 
however, only effects associated with the harvest in Washington State waters were evaluated.    
 
Puget Sound Hatchery Programs  
 
The contribution to local personal income of salmon and steelhead hatchery programs located 
in the Puget Sound region is shown by watershed in Table 1.  Local personal income generated 
from Puget Sound hatchery production is estimated at $11.4 million annually in commercial 
fisheries and $18.4 million in sport fisheries.   
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For hatchery produced fish that are harvested in commercial fisheries, the Puget Sound marine 
and freshwater net fisheries account for $10.9 million, or about 96 percent of the total personal 
income generated.  Hatchery production of chum accounts for about 53 percent of the total 
personal income generated and hatchery production of Chinook accounts for about 38 percent.    
 
For hatchery produced fish caught in sport fisheries, $11.4 million of the total $18.4 million in 
local personal income is associated with sport fishing activity in freshwater areas of the Puget 
Sound region.  Puget Sound marine sport fisheries account for about $6.5 million and ocean 
sport fisheries account for about $627,000 in local personal income.  Hatchery produced coho 
caught in both marine and freshwater sport fisheries generate about $7.8 million annually, 
steelhead sport fisheries generate about $6.7 million, and Chinook sport fisheries generate 
about $3.9 million in local personal income.  Hatchery programs in the Snohomish watershed 
contribute about $5.1 million annually in local personal income in the Puget Sound region and 
hatchery programs in the Payullup/White watershed contribute about $3.4 million annually.  
 
It is estimated that commercial and sport fisheries in the Puget Sound region that depend on 
hatchery production support an estimated 532 full- and part-time jobs throughout the region.  
This number of jobs does not include hatchery jobs or other jobs indirectly supported by 
operations at hatchery facilities.   
 
Coastal Hatchery Programs 
 
The contribution to local personal income of salmon and steelhead hatchery programs located 
in the Coastal region is shown by watershed in Table 2.  Local personal income from coastal 
hatchery production is estimated at $1.5 million annually in commercial fisheries and $7.6 
million in sport fisheries.  Almost all of the local personal income generated by the harvest from 
coastal hatchery programs occurs in the State’s coastal economic region. 
 
For hatchery produced fish harvested in commercial fisheries, coastal net fisheries account for 
97 percent of the total personal income generated.   Hatchery coho production accounts for $1.0 
million of the $1.5 million in annual personal income.   Although not reported in Table 2, it is 
estimated that more than 80 percent of the local personal income is captured in the Westport 
area, which is the primary port associated with catch area 2. 
 
For hatchery produced fish caught in sport fisheries, $6.8 million of the total $7.6 million in local 
personal income is associated with sport fishing activity in coastal freshwaters.  Ocean sport 
fisheries account for about $821,000 and Puget Sound marine sport fisheries account for about 
$25,000 in local personal income.  Hatchery fish caught in steelhead sport fisheries generate 
about $4.2 million annually, Chinook sport fisheries generate about $876,000, and coho sport 
fisheries generate about $2.6 million in local personal income.  Hatchery programs in the 
Wynoochee watershed contribute the most personal income ($1.9 million), followed by hatchery 
programs in the Solduc/Quillayute and Humptulips watersheds ($1.3 million each).       
 
It is estimated that commercial and sport fisheries in the Coastal region that depend on hatchery 
production support an estimated 277 full- and part-time jobs throughout the region.  This 
number of jobs does not include hatchery jobs or other jobs indirectly supported by operations 
at hatchery facilities.   
 
Lower Columbia River Hatchery Programs 
 
The contribution to local personal income of salmon and steelhead hatchery programs located 
in the Lower Columbia River region is shown by watershed in Table 3.  Local personal income 
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from Lower Columbia River hatchery production is estimated at $1.5 million annually in 
commercial fisheries and $27.9 million in sport fisheries.   
 
For hatchery produced fish harvested in commercial fisheries, the Lower Columbia River net 
fisheries account for about $974,000, or about 67%, of the total personal income generated.   
Hatchery production of coho accounts for about 53 percent of the annual $1.4 million in 
personal income generated and Chinook accounts for about 47 percent.    
 
For hatchery produced fish caught in sport fisheries, $14.5 million of the total $27.9 million in 
local personal income is associated with sport fishing activity on the Columbia River mainstem 
and about $10.5 million is associated with sport fishing in terminal areas (tributary fisheries) of 
the Lower Columbia River.   Ocean sport fisheries account for about $2.8 million and Puget 
Sound marine sport fisheries account for about $74,000 in local personal income.  Hatchery fish 
caught in steelhead sport fisheries generate about $13.7 million annually, Chinook sport 
fisheries generate about $3.7 million, and coho sport fisheries generate about $10.5 million in 
local personal income.  Hatchery programs in the Cowlitz River watershed contribute the most 
personal income at $14.8 million annually, distantly followed by hatchery programs in the Lewis 
River watershed ($5.7 million) and Kalama River hatchery programs ($2.8 million).       
 
It is estimated that commercial and sport fisheries in the Lower Columbia River region that 
depend on hatchery production support an estimated 1,108 full- and part-time jobs throughout 
the region.  This number of jobs does not include hatchery jobs or other jobs indirectly 
supported by operations at hatchery facilities.   
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Methods  
 
The estimates of regional economic impacts derived from assessing the expected harvest of 
hatchery-produced salmon and steelhead caught in commercial and sport fisheries are 
expressed primarily in terms of personal income accruing to households within defined local 
areas (multi-county regions).  Local personal income is considered a key indicator of economic 
activity, and is used in economic analysis to evaluate distributional effects on local and regional 
economies associated with hatchery production.  Estimates of local personal income, which the 
Pacific Fishery Management Council also derive to annually assess the economic effects of its 
salmon allocation decisions, reflect the wages, profits, and property income associated with 
expenditures made by commercial fishers and sport anglers in their fishing pursuits.   
 
In addition to personal income generated by commercial and recreational fisheries that depend 
on hatchery production, it should be recognized that salmon and steelhead hatcheries operating 
in Washington also directly affect local and regional economies by providing employment 
opportunities for those working at the many hatcheries throughout the state, and indirectly 
through the procurement of materials and services needed for operation of hatchery facilities.  
These economic effects were not evaluated in this assessment.      
 
An excel spreadsheet model (entitled the Hatchery Impact Model) was developed to estimate 
the regional and state-level economic impacts of fisheries that depend on the salmon and 
steelhead hatchery program.  The spreadsheet model comprises 15 worksheets, including four 
worksheets for each hatchery region (Puget Sound, Coastal, and Columbia River) and three 
worksheets with factors to translate catch estimates to regional economic impacts.  The 
following first four steps were used to develop the Hatchery Impact Model for each of the three 
hatchery regions. (For purposes of describing the methodology, model worksheets developed 
for the Puget Sound hatchery region are used for reference purposes, but the methods apply to 
all three hatchery regions.)  The fifth step describes the procedures used to convert estimates of 
personal income to number of jobs. 
 
Step 1: Compile Data for Average Annual Contributions of WDFW Hatchery Programs 
 
Estimated commercial and sport catch data (in number of fish) provided by the WDFW for its 
hatchery programs in Puget Sound, Coastal, and Columbia River watershed areas were entered 
into the Hatchery Impact Model according to species type and catch area.  WDFW catch 
estimates (except freshwater sport catch) were based on coded wire tag (CWT) recoveries as 
provided by: Regional Mark Information System Database [online database].  Portland (OR): 
Regional Mark Processing Center, Pacific States Marine Fisheries Commission. URL:< 
http://www.rmpc.org>. Average brood year (1996-2001, [catch years 2000-2005]) CWT 
estimates of smolt survival and contribution to fisheries were then applied to current hatchery 
programs (WDFW, Science Division data base).  Freshwater sport catch estimates were derived 
from the WDFW Catch Record Card System (CRC).  As shown in the “Puget Sound Harvest” 
worksheet, commercial and sport catch data associated with each individual hatchery program 
were entered into the model. 
 
Step 2: Convert Catch Data to Commercial Pounds and Sport Angler Trips 
 
The catch data compiled in Step 1 required conversion so that the catch data units would match 
the regional economic impact (REI) factors used to estimate personal income. For commercial 
fisheries, catch needed to be converted to pounds to be consistent with REI factors; for sport 
fisheries, catch needed to be converted to angler trips. 
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The “Conversion” worksheet of the Hatchery Impact Model shows the average weight and 
angler-trip conversion factors used to convert catch to pounds and angler trips for each species 
and catch area. The sources for conversion factors include the following: 
 
Commercial Fisheries 
 

 Commercial ocean troll and coastal net Chinook and coho salmon weights (dressed 
weight per fish): PFMC 2008 SAFE Report, Appendix D, Table D-3 (average weights 
over the 2004-2008 period)  

 Puget Sound commercial marine and freshwater net Chinook and coho weights (round 
weight per fish): The Research Group, draft Mitchell Act DEIS socioeconomic section, 
Appendix A, Table A.3 (pounds per fish for Washington Puget Sound) 

 Commercial freshwater net catch for steelhead, Chinook, and coho (round weight per 
fish): The Research Group, draft Mitchell Act DEIS socioeconomic section, Appendix A, 
Table A.3 (pounds per fish for Columbia Basin inland commercial gillnet) 

 Commercial Puget Sound chum weight: Washington Department of Fish and Wildlife 
Web site (http://wdfw.wa.gov/fish/chum/chum-3d.htm) 

 
Sport Fisheries 
 

 Sport ocean and Puget Sound marine catch per angler trip: catch-per-unit-of-effort 
factors for each catch area from Washington Department of Fish and Wildlife “Average 
Annual Contributions of … Hatchery Programs to Washington State Fisheries” reports 
for each of the three hatchery regions 

 Sport Columbia River catch per trip: The Research Group, draft Mitchell Act DEIS 
socioeconomic section, Appendix A, Table A.3 (inverted days per fish for Columbia 
Basin inland recreational mainstem for Chinook, coho, and steelhead), and data from 
ODFW’s creel survey of the Lower Columbia River (Table 2 of the annual report) 

 Sport freshwater catch per trip for steelhead, Chinook, and coho: U.S. Department of the 
Interior, Fish and Wildlife, U.S. Department of Census Bureau. 2006 National Survey of 
Fishing, Hunting, and Wildlife-Associated Recreation (personal communication from 
William Beattie to TCW Economics, March 23, 2009), and information compiled by 
WDFW staff (personal communication from James Dixon) from Coastal creel surveys  

 
The conversion factors were applied to the commercial and sport catch data in the model’s 
“Puget Sound Harvest” worksheet to arrive at the pounds of commercial landings and number of 
sport angler trips shown in the “PS Converted” worksheet. 
 
Step 3: Estimate Local Regional Economic Impacts 
 
Once catch was converted to commercial pounds and sport angler trips, local REI factors for 
each species and catch area were applied to the converted catch to estimate the regional 
economic impacts (local personal income) of each hatchery program for each catch area. 
 
The model’s “Local Impact Factors” worksheet shows the REI factors used to convert catch (in 
pounds) and angler trips for each species and catch area to regional economic impacts. The 
sources for the local impact factors include the following: 
 
 
 
 
 

http://wdfw.wa.gov/fish/chum/chum-3d.htm
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Commercial Fisheries 
 

 Commercial ocean troll, coastal net, and Puget Sound marine and freshwater net 
Chinook and coho salmon REI factors (per pound of dressed weight): FEAM impact 
factors for 2008 provided by the PFMC in file “Tables CH IV Econ Sup”  

 Commercial freshwater net catch for steelhead, Chinook, and coho REI factors (per 
pound of round weight): The Research Group, draft Mitchell Act DEIS socioeconomic 
section, Appendix A, Table A.3 (per fish REI factor for Columbia Basin inland 
commercial gillnet, converted to a per pound REI factor based on average pounds per 
fish)  

 Commercial Puget Sound chum REI factor: personal communication from Ed Waters to 
TCW Economics on 4/17/09, providing REI factor for chum, based on FEAM/PFMC 
factors 

 
Sport Fisheries 
 

 Sport ocean and Puget Sound marine REI factors (per angler trip): FEAM charter and 
private boat trip impact factors for 2008 provided by the PFMC in file “Tables CH IV 
Econ Sup” (factors for charter and private boats were weighted based on boat-type trip 
distributions over the 2004-08 period: 35% charter, 64% private, as reported in the 
PFMC 2008 SAFE Report) 

 Sport Columbia River and freshwater REI factors: The Research Group, draft Mitchell 
Act DEIS socioeconomic section, Appendix A, Table A.3 (for Columbia Basin inland 
recreational mainstem for Chinook, coho, and steelhead) 

 
The commercial pounds and angler trips in the model’s “PS Converted” worksheet were 
multiplied by the REI factors in the “Local Impact Factors” worksheet to calculate the regional 
impact estimates for each catch area, species, and hatchery program shown in the “PS Local 
REI” worksheet. This worksheet provides the estimated regional economic impact that occurs in 
each regional catch area resulting from the commercial and sport catch of salmon produced by 
each hatchery program. 
 
 
Step 4: Estimate State-Level Economic Impacts 
 
The same methods used to arrive at regional economic impacts, described in Step 3, were 
employed to develop estimates of the economic impacts at the state level resulting from the 
catch in each catch area. The REI factors used for this assessment are shown in the model’s 
“State Impact Factors” worksheet. The sources for the state-level REIs are the same as those 
described in Step 3 for local-level REIs. Application of the state-level factors in the “State Impact 
Factors” worksheet to the commercial pounds and sport angler trips in the “PS Converted” 
worksheet results in the state-level economic impacts shown in the “PS State REI” worksheet. 
 
 
Step 5: Convert Aggregate, Region-Wide Estimates of Personal Income to Number of Jobs 
Supported 
 
The number of jobs directly and indirectly supported by hatchery-dependent fishing activity is, 
for many, a more intuitive indicator of economic impacts than personal income.  This final step 
involved converting estimates of personal income associated with the commercial and sport 
harvest from hatcheries to estimates of total jobs supported in the three regions.  To accomplish 
this, the following earnings-per-job factors were used to convert total personal income in each 
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region to number of jobs: Puget Sound, $55,923; Washington Coast, $33,100; and Lower 
Columbia River, $38,200.  (All values are reported in 2007 dollars.) The source for deriving 
these factors is the Bureau of Economic Analysis, April 2009, Table CA05N: Personal Income 
by Major Source and Earnings by NAICS Industry, and Table CA25N: Total Full-Time and Part-
Time Employment by NAICS Industry. Washington, DC. 
 
   


